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Circuits Processing Technology has been a leading supplier of complex
multi-layer circuits for the military, medical, and telecommunication
industries for over 20 years. We offer solutions for your analog or digi-
tal signal as well as high-speed RF & Microwave circuit applications.

Key Design Options: Applications:
High Interconnect Density: Microwave Transitions: * T/R Modules
* 1 mil lines/spaces * Through 94 GHz * Power Amplifiers/Drivers
* 3 mil vias in multi-layer * Low insertion loss * Switches _
* Integrated passives o Hermetic * Control & Guidance Modules
* Precision layer-layer alignment * MUX-DEMUX
High Power Dissipation: * Interposers

* 18 - 285 W/mK Ceramics

e Solid filled thru-holes in ceramics
C004 - Rev. 10/16/03
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Ceramic Options

1. CORE MATERIAL SELECTION

MATERIAL

1817 Peacock Blvd. * Oceanside, CA 92056 * Phone: 760-941-9811

ELECTRICAL
Dielectric constant (1 MHz) 9.1 9.9 8.9 6.5
Dielectric constant (10 GHz) 8.5 9.5 8.2 6.7
Dielectric constant (60 GHz) 8.6 9.6
Tan 6 (1 MHz) 0.0005 0.0002 0.0005 0.0004
Tan 6 (10 GHz) 0.0014 0.00009 0.005 0.0004
Tan & (60 GHz) 0.0021 0.00025
THERMAL
Thermal Expansion
(40 - 400°C) ppm/°C 6.9 1.4 4.6 6.9
Thermal Conductivity W/mK 18 30 175 290
Specific Heat J/gK 0.78 0.77 0.74 1
MECHANICAL
Flexural Strength MPa 400 400 310 240
Young's Modulus
of Elasticity GPa 300 370 330 340
C004 - Rev. 10/16/03
For further details, contact Circuits Processing Technology 3

* Fax: 760-941-9810
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2. CERAMIC CORE

INTERCONNECT SELECTION

—B—» <+ D>
-+ C»>
F
A 4
~—
E = Thru Hole
Filled with
Au or Ag
~ Core
Ceramic
/
+— G—>» -— A—>
Options:
ITEM DESIGNATION DESIGN RULE P _
(Minimum) * Hole fill/thru hole
o Hol
A Thru Hole diameter 0.007 (0.178) Coated Holes
* Wraparounds
B Thru Hole Pitch 0.015 (0.381)
C Thru Hole Spacing 0.008 (0.203)
D Edge Set-Back 0.010 (0.254)
E Negative Fill Minimum + 5 microns
(Standard) - 25 microns
F Bumps Contact CPT for details
G Open Hole Diameter Contact CPT for details
Units: inches (mm) C004 - Rev. 10/16/03
4 For further details, contact Circuits Processing Technology
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Too=mos=ommosmmos=nmoos 3. CONDUCTOR SELECTION

A—>

o :

Inner & Top Layer
Metallization Options

TYPICAL CONDUCTOR THICKNESS

DESIGNATION

Screen Printed Conductors Etched Conductors
Inner & Top Layer Options Au Ag Au Ag
Conductor Thickness 7-12um 10 +/- 2um 7-10um 9-12um
A B Conductor Width
0.001” 4 -Tum
> 0.002” 7-10um
Resistivity mOhm/SQ 5 2

Solderable Layer
Metallization Options

TYPICAL CONDUCTOR THICKNESS

DESIGNATION
Screen Printed Screen Printed
Solderable Layer Options Au-Pt-Pd Au-Ag
c Conductor Thickness 18um 15um min.
Conductor Width 5um (0.127) min. 5um (0.127) min.
Resistivity mOhm/SQ 65-85 25

CO004 - Rev. 10/16/03

For further details, contact Circuits Processing Technology 5
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4. MUTLI-LAYER

DIELECTRIC SELECTION

Dielectric Material Options

TYPICAL DIELECTRIC MATERIALS

Screen Printed Photo Imaged Diffusion

ELECTRICAL
3 Ranges Available
Dielectric Constant
(1MH2) 4 6-8 8-10 7-8 9-11
Dissipation Factor 0.005 0.0001 0.005 0.004 0.002
(1MHz) (0.127) | (0.003) 0.127) 0.107) (0.050)
Fired Dielectri
Ir'lla'hicliiee;snc 40um +/- 10um 45um +/- 10um 30um +/- 5um

Units: inches (mm)

CO004 - Rev. 10/16/03

6 For further details, contact Circuits Processing Technology
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Feessssssssssssosssoossas 5. VIA SELECTION

1
1
1
1
i
(o) Stacked (Recommended)

Max 4 layers \
B | L B
A\ g i< b
g 4.4 |
o | ECP
= - & Tape
C Stair case

ITEM DESIGNATION THICKFILM (od o ECP Tape
Standard Premium

A Via 0.008 (0.203) 0.005 (0.127) 0.005 (0.127) | 0.005 (0.127)
B Via pitch 0.015 (0.381) 0.010 (0.254) 0.006 (0.152) | 0.010 (0.254)
© Line width 0.005 (0.127) 0.002 (0.051) 0.001 (0.025) | 0.002 (0.051)
D Line space 0.005 (0.127) 0.002 (0.051) 0.001 (0.025) | 0.002 (0.051)
E Edge Clearance 0.005 (0.127) 0.002 (0.050)

Layer to Layer Alignment 0.002 (0.050) +/-0.0005 (0.013) [+/- 0.0002 (0.005)| +/- 0.002 (0.051)

Units: inches (mm)

1817 Peacock Blvd. * Oceanside, CA 92056 * Phone: 760-941-9811

CO004 - Rev. 10/16/03

For further details, contact Circuits Processing Technology 7

* Fax: 760-941-9810




{ | CIRCUITS

" ) PROCESSING
- J*J TECHNOLOGY INC.

6.1 PASSIVES - RESISTORS

ITEM

DESIGNATION

Probe Area

DESIGN RULE
(Minimum)

0.005 (0.127)

Resistor Length

0.005 (0.127)

Resistor Width

0.005 (0.127)

Resistor Overlap

0.005 (0.127)

Values Available

Tolerance

0.5 Ohm to 100 M Ohm

Standard +/- 1%
Premium +/- 0.5%

Units: inches (mm)

For further details, contact Circuits Processing Technology

1817 Peacock Blvd. * Oceanside, CA 92056 * Phone: 760-941-9811

CO004 - Rev. 10/16/03

* Fax: 760-941-9810
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posszseemenmmaeeeannnoo- 6.2 PASSIVES - CAPACITORS

—»| |le— —>
D05 {27 mm) 0057 (127 mm)
Min/Side [‘_ o — W MiniSide
[ (254 mm) Min
Canaciine hiateral Overglaze
Too Elact. Connect ; .— Too Electrode
J |

Thru Hole fo Ground Bottom Elactroda

By-Pass Cap

Canacior Malesial A'/"<’ Overglaze
T

Tan Elect. Cannect

k{__,_-/l Ton Electrode
I

Battom Electrode

Series Cap

Capacitance Dissipation
% Factor

55-70M pF/sqin +10% @ 125°C <1.2%
- 15% @ -60°C

62-98M pF/sqin +5% @ 125°C <1.6%
- 25% @ -60°C

Capacitance

a e L
00000 L1 L4 00005 0.0008 LRl aane o aonte 20018

Sq. Area (mm)

CO004 - Rev. 10/16/03

For further details, contact Circuits Processing Technology 9
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ITEM DESIGNATION THICKFILM ECP ECP
Standard Premium
A Pad SQ 0.010 (0.254) SQ 0.003 (0.076)
B Line Width
0.005 (0.127) 0.002 (0.051) 0.001 (0.025)
C Line Space

Units: inches (mm)

L= O8AN Q=2pPf =
6A+10C R
L Inductance in nH L Inductance in Henrys
N Numbers of Terms F Frequency
A (Do+Di)/4 Linear Resistance
R Thick Film Gold=
@ (Do+Ci)/2 3.2mW/sq

CO004 - Rev. 10/16/03

10 For further details, contact Circuits Processing Technology

1817 Peacock Blvd. » Oceanside, CA 92056 * Phone: 760-941-9811 ¢ Fax: 760-941-9810




CIRCUITS
") PROCESSING
- JJ TECHNOLOGY INC.

6.4 PASSIVES -

COUPLERS/FILTERS

* Coupler conductor etched with minimum 0.0015 (0.038) lines and 0.001 (0.025) spaces.
* Air bridge conductor width is same as coupler conductor width.

* Entire coupler is covered with thin coat of dielectric of 0.0004 (0.010) typ. thickness

* Vias in dielectric are square and 0.0015 (0.038) Min.

FILTERS

LANGE COUPLERS

DESIGNATION COUPLER FILTER
DESIGN RULE DESIGN RULE
(Minimum) (Minimum)
A Line Width 0.0015 (0.038) 0.001 (0.025)
B Space 0.001 (0.025) 0.001 (0.025)
C Coupler Width 0.0015 (0.038)
D Dielectric “Air Bridge” Width 0.010 (0.250)
Dielectric “Air Bridge” Thickness 12 +/- 2um

Units: inches (mm) C004 - Rev. 10/16/03

For further details, contact Circuits Processing Technology 11
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Cavity Capabilities

Stair Stepped Cavity Vertical Wall Cavity

Set Back
Minimum 0.007"

* Tape thickness (before firing) 115 to 135um (0.00457” to 0.0053")

* Fired Shrinkage 45% to 55%

* Dielectric constant (@ 1MHz) 3 options: 4.0 to 5.0, 7.2 to 8.2 or 8 to 10.

* Minimum Via Size 0.003”

* Substrate material 96% and 99.6% alumina & BeO substrates

* Capacitors On top dielectric layer only

* Resistors On top dielectric layer only

* Cavities Stair Stepped (0.007” set back minimum) or
Vertical Wall

CO004 - Rev. 10/16/03

12 For further details, contact Circuits Processing Technology
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Fosmmssmsmsosmsmooooe- 8. PIN OUT SELECTION

* Attachment of pins & ring frames is done using Au/Sn or Au/Ge.
* Brazing Temperature : Au/Sn = 280°C ; Au/Ge = 356°C typ.

* Underlying metalization must be at least 0.005 (0.127) wider than the ring or pin per side
to allow for filleting.

* Brazing is done in a nitrogen atmosphere.

* Underlying metalization thickness is 0.001 (0.025) Min.; thicker if the braze area is small.

Y

A A
<« I.
: |
B
oy

Lead Frame

Nail Head Pin

ITEM DESIGNATION DESIGN RULE

(Minimum)
A Fillet 0.005 (0.127)
B Underlying Metalization 0.001 (0.025)

Units: inches (mm)

CO004 - Rev. 10/16/03

For further details, contact Circuits Processing Technology 13
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[omTTmTmmsmmoomosmoooe- 9. BALL GRID ARRAYS

BGA APPLICATIONS (Ball Attach By Others)

Solder Dam Dielectric Thru Hole

Ball Attach
\ Metallization

\\ Example: /
Solder Ball

el e .0118 (.03mm) e

~ - Pitch 0.196 R =

(0.5mm)

NOTE: Shown as example only. Please contact us for your specific application.

PASSIVE CHIP COMPONENT PAD
FOR SOLDER APPLICATIONS

Solder Dam Dielectric

or Overglaze Au-Pt-Pd (or Ag-Pd)

Au (or Ag)

CO004 - Rev. 10/16/03

14 For further details, contact Circuits Processing Technology
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